Inefficient and delayed recruitment into clinical trials in Alzheimer disease are major obstacles impeding progress in the discovery of more effective therapeutic strategies to combat this disease. Despite widespread recognition of this problem, limited empirical data demonstrating the effectiveness of specific recruitment strategies are available to guide recruitment endeavors. This study was designed to evaluate the effectiveness of recruitment efforts targeting either the primary care health professionals (PCPs) or patients and families with a community grass-roots outreach event. The primary outcome measure was actual study recruitment and participation in the 4 months postintervention. No research subjects were recruited from the PCP intervention, whereas 69 subjects were recruited into clinical studies from the community grass-roots outreach event activity (0% vs. 28%, P<0.0001, Fisher exact test). Barriers to recruitment success in the PCP arm included a perception of perceived harm to subjects from research participation and fear of losing patients through clinical research participation. Our results suggest that outreach efforts directed at the potential study subject/caregiver are not only cost-effective but are able to easily accomplish the desired result of direct recruitment into clinical research studies.
R ecruitment to clinical trials and research studies in Alzheimer disease (AD) is a major obstacle faced by research teams today. [1] [2] [3] [4] [5] [6] Delays in recruitment can often add substantially to the financial burden of such endeavors, beyond what is needed to complete the trial itself, and can significantly delay study results needed to bring potentially disease-modifying therapies to patients. 1, [3] [4] [5] 7 Despite widespread recognition of this problem with recruitment, there are limited empirical data concerning evaluations of the effectiveness (or ineffectiveness) of specific recruitment strategies to combat this problem.
Published studies examining the cost and effectiveness of different recruitment methods involve medical conditions and populations distinct from those targeted in AD research. [8] [9] [10] [11] [12] [13] [14] [15] [16] As such, motivations to participate in research studies and strategies to recruit potential participants may be quite different. Current and upcoming clinical research trials investigating unique disease modifying therapies in AD are expected to severely tax the clinical trial community's ability to provide the participants needed to move promising compounds forward in the drug approval process. 4, 5 Delays in such scientific and medical advancement will significantly hinder our abilities to impact the economic, societal, and individual burdens of AD that threaten the healthcare system today. This threat to the healthcare system is expected to increase with the growth of the population and maturation of the ''baby boomers'' as they enter the age where they will experience an exponential increase in risk of AD. Lessening the ''bottleneck'' of inefficient recruitment strategies is a goal that is imperative if we hope to bring today's experimental disease modifying strategies into common use to avert the healthcare disaster the future of AD care will bring. 4 Although most studies published on recruitment strategies for AD research have focused on modifying factors intrinsic to the study itself, few have focused on the differential effects of competing recruitment strategies for clinical research recruitment success. 1 Elley and colleagues 10 investigated direct primary practice waiting room contact versus mail contact efforts in recruiting target populations at risk for falls. Their results showed improved recruitment success with direct subject contact in the waiting room (58% vs. 40% in the mail arm). However, this difference in approach was offset by the time efficiency of mailings for recruitment over direct subject contact. No method was shown to be superior, overall, with both showing excellent recruitment success for this minimal risk protocol. Similar results were obtained in a study related to screening mammography in Southern California. 14 Another study compared direct mailing to paid television advertisement and demonstrated that direct mailings were both more cost-success and recruitment-success effective. 12 Other findings regarding the success of direct mailings have been reported for recruitment of minority groups in a diabetes prevention study. 17 Another study investigated newspaper advertisement versus television versus family/friend referral and found that newspaper advertisement was superior in recruiting young nonminority women to a novel cervical cancer screening trial. 15 Further, another study found that mail-in flyers and physician referrals from subspecialty gastroenterology clinics were more effective than mediabased advertising for the recruitment of young adults with irritable bowel syndrome. 9 Studies investigating congestive heart failure and asthma found that flyers and healthcare professional referrals were optimal sources of recruitment. 11 Clearly, the existing data are somewhat contradictory and shed little light on the effectiveness of specific recruitment strategies in AD research.
The conceptual framework leading to the design of this ''head-to-head'' trial of recruitment methods is based on an appreciation of the ''clinical research triad.'' This concept recognizes that there are 3 potential components to successful research recruitment: the potential participant (and immediate family), the investigational team, and the primary care physician ( Fig. 1 ). All 3 components must work together to make research a success in any setting with any health condition. Barriers to research presented by any one of these components could reduce recruitment. Our experience is that recruitment of participants directly from the principal investigator's (PI) practice is almost 100% successful, removing this consideration from the present comparison. Our hypothesis was that the barriers to successful recruitment for AD clinical trial research would involve either the potential participant or the potential referring health professional, and that targeting recruitment to these specific agents would help identify both the major barriers to recruitment success and identify successful recruitment strategies for engaging the clinical research triad in effective and productive research participation in AD. This study was designed to evaluate the effectiveness of stimulating interest in clinical research study participation by targeting either the primary care health professional (PCP) or the community outreach health fair event (COE).
METHODS

Study Design
Direct, head-to-head, comparison of recruitment methods targeting PCPs with a continuing medical education (CME)-based event or the COE with a grass-roots outreach event.
Study Site
The University of Kentucky is one of 31 NIH/NIA funded Alzheimer Disease Centers nationwide (UKADC). At the time of the intervention, 3 national clinical research trials were actively recruiting or ready to engage participants. Two projects were affiliated with the National Institute of Aging-funded Alzheimer's Cooperative Study Group and one was industry sponsored. In addition, the UKADC maintains continuous active recruitment efforts for both cognitively normal and cognitively-impaired elderly subjects as part of its research focus. The Alzheimer Disease Center (ADC) also assists in the active recruitment of participants for 6 ADC-affiliated studies and 8 independent local studies of the aging population (all 8 of these rely on recruitment of elderly subjects from the UKADC).
Interventions
Two independent recruitment interventions were designed to target recruitment to these clinical trials and basic science activities. Each was held within a 2-week period of the other, both on Saturdays with a 4-hour duration including a free meal (11 AM-3 PM, May 17, 2008 for COE, and 8 AM-12 PM, May 31, 2008 for PCP) and costs were matched between study arms (Table 1) .
In one arm, a CME course was held to educate, inform, and overcome the obstacles to recruitment identified by primary care physicians in our area (PCP arm). Standard educational pretest and posttest questions assessed the efficacy of the educational aims of the intervention (Tables  2, 3 ). Recruitment obstacles were identified by the study PI (G.A.J.) through direct telephone or in-person informal conversations with 6 PCPs in the referring area regarding perceived barriers to recruitment. The format of these interviews was unstructured. From these discussions, a series of questions were designed for the pre-CME and post-CME evaluations, including Likert-type responses as follows: (1) research participation by my patients will result in a greater workload for me and my staff, false/neutral/true; (2) clinical trial participation will be helpful for my patients, false/neutral/true; (3) clinical trial participation will potentially cause harm to my patients, false/neutral/true; (4) the likelihood that I would refer a patient to clinical trials is, low/neutral/high; and (5) I will lose patients if I refer them to a clinical trial at another institution, false/neutral/true. The barriers identified through these unstructured interviews were consistent with barriers identified by other researchers specifically focused on physicians' reluctance to enroll patients into clinical research endeavors. [18] [19] [20] The CME course was specifically designed to address these issues in barriers to recruitment from PCPs. Information was provided on clinical trial design, interpretation, Food and Drug Administration considerations for approval of medications based on clinical trial outcomes, a review of recent clinical trial data and implications, and an extensive overview of currently recruiting and upcoming clinical trials in AD. The event was held in a local hotel/ convention/meeting center, free of charge, with a deluxe breakfast catered. Three CME credits were provided. The event was advertised through the local Alzheimer's Association, UK Physician outreach liaisons, and through a direct mailing to 300 community physicians in the area.
The second arm included a direct community outreach health fair event (COE), ''Mind matters; the science and the care health fair.'' The event was held in the community hall of a local church with room for 300 attendees. Fourteen research teams in the area of aging and dementia were invited to participate as exhibitors. Exhibits were ''handson'' activities highlighting research activities, modeled after a children's explorium/museum. Half an hour presentations by staff of the UKADC and the Alzheimer's Association alternated with viewing of educational videos on AD in 1 room of the community hall while the exhibitor's had ongoing activities in the great hall. Free memory screens were also offered to attendees. Lunch, snacks, and door prize give-aways were free incentives for attendance. The event was advertised through the local Alzheimer's Association, an article in the local family magazine, on a noon TV news program in a 2-minute spot, and through a direct mailing to 600 community members who are on the UKADC regular mailing list.
Outcome Measures
Immediate outcome measures included a comparison of pre-CME and post-CME willingness to refer subjects to clinical trials in the PCP arm, and willingness to be sent information on clinical trial participation in the COE arm, although this was not a pre-assessment and post-assessment. Although the immediate outcome measures are not matched, they generally represent an immediate response in favor of clinical trial engagement in each of the study arms. Engagement in any research activities highlighted in either the PCP or COE interventions was monitored for the next 4 months to evaluate the effectiveness of these interventions in facilitating recruitment to specific clinical studies. Despite the inability to match study interventions precisely in these unique outreach settings, the selection of this uniform outcome measure (ie, recruitment numbers reflecting success of these endeavors) ensures a uniform dependent variable for study.
Statistical Analysis
Fisher exact and w 2 tests were performed on all variables in a pretest posttest paradigm for the CME evaluation in the PCP arm, and for immediate (change in attitudes toward referral for the PCP and request for information in the COE arms) and delayed response rates for recruitment into clinical trial activities between the 2 intervention arms. The P values less than 0.05 were considered as significant. Table 4 details the demographics of the attendees for each of the events. Age, sex distribution, and education all differed significantly between COE and PCP for attendees of these events. Occupational status of the COE attendees was not recorded. Occupational status of the PCP attendees included health care practitioners (n = 24), clinical and academic faculty (n = 4), student (n = 2), and administrator/education coordinator (n = 3) for those reporting this variable. Thirty-one of the 33 PCP participants serve a disadvantaged or underserved population in a federally designated HPSA (Health Professionals Shortage Area).
RESULTS
The CME course had 33 attendees of which 21 filled out both preevaluation and postevaluation summaries included in the present analyses, although not all participants answered all questions completely. The PCP intervention showed a significant impact on all measures of the educational effectiveness of the program ( Table 2) . Significant shifts in perceptions of benefit to patients, workload of staff, and willingness to send patients for participation in clinical trial activities were seen. However, we were unable to influence perceptions of potential risk to patients and fear of losing patients in these primary healthcare providers ( Table 3 ).
The COE intervention (community health fair) attracted approximately 250 attendees. Of these 187 (75%) requested to be added to our mailing list for contact for future research opportunities and newsletters from the center. Ninety memory screens were provided as part of this event (36%). The success of the event resulted in requests for health fairs, using the same model, in 3 major Kentucky cities outside the Lexington area. These events are currently being planned.
Long-term outcome, defined as enrollment in any clinical research activities over the 4-month period after these recruitment activities, demonstrated no enrollments for the PCP arm. In contrast, 69 subjects were enrolled from the COE arm (P<0.0001. Fisher exact test), demonstrating superior effectiveness of this outreach approach in stimulating recruitment in our population.
DISCUSSION
These results demonstrate recruitment success using an intervention that directly targeted potential subjects, family, friends, and caregivers (COE) over the intervention that directly targeted referring health professionals (PCP). There were no identifiable barriers to recruitment recognized in the COE arm of the study. These findings further support previous data demonstrating the effectiveness of direct subject contact in enhancing recruitment success. 10 It is possible that the success of the COE arm in enhancing recruitment was dependent on bypassing reservations and barriers to recruitment that were seen in the PCP arm. In contrast, although the PCP arm was effective in changing the attitudes and opinions of the targeted group in many respects (including a direct assessment of the willingness to refer patients for study participation), it was completely ineffective in accomplishing even a single recruitment to any research activity. The effectiveness of such interventions might yet be enhanced through targeting of PCP support staff rather than targeting the physicians themselves. The barriers to recruitment identified in this study included our inability to change opinions on potential risks of research participation and a perceived fear of losing patients if referred for clinical trial participation. Future efforts attempting to enhance recruitment by targeting primary healthcare professionals may prove more successful if strategies are developed to overcome these identified barriers to subject recruitment. Effective strategies to accomplish such goals could include repetitive contact and reinforcement, as this study involved a single event intervention. The transient change in attitudes seen in the PCP arm in this study was clearly not sustained in the target population of referring health professionals. Increased information on potential risks and clear presentation of a favorable risk-benefit ratio are clearly needed to promote recruitment to clinical trials activities in a referring health professional population.
Novel approaches to overcome the fear of losing patients to clinician-researchers involved in clinical trial activities could include reciprocal referrals for care for individuals that are in need of such services. We have used this approach successfully in our rural telemedicine outreach initiative (data not shown). Patients identified in our clinical practice that do not have local healthcare providers are referred to the providers that use our subspecialty services. We have also adopted a policy of referring all testing and medication adjustments through the primary health professional, further reinforcing their control of the patient's healthcare status.
The present data also demonstrate the need to continue to reinforce a collaborative relationship with healthcare providers that will help reduce their staff workload and burden, rather than increasing such demands. Although our intervention was effective in dissuading such notions, 75% of the PCP group believed that their personal staff burdens would increase or were unsure if this would occur before the educational intervention compared with 10% being unsure after the educational intervention. The initial finding reinforced the validity of our identification of this potential barrier to recruitment through the PI's initial contact with local PCPs. Although we cannot precisely determine whether the change in attitude shift influenced by the PCP intervention caused or contributed to the overall positive change in willingness to refer patients for study participation, it is reasonable to assume that it was at least partially responsible for the global change in attitude toward clinical trial referral observed in this study.
The observed differences in age, sex distribution, and years of education were expected, given the disparate nature of the target populations for the study. The PCP arm directly targeted active younger, more highly educated, health care professionals rather than the elder retirees targeted by the COE efforts. We were surprised that the COE event did not attract more middle-aged and younger participants, but overall expected the observed high interest and turnout from the elderly population. The COE participants were also highly educated, the majority college graduates. The recruitment success at the COE event may be at least partially due to the advanced age and educational level of the target population. It is possible that community outreach activities targeting younger or less educated populations may not prove as effective in recruiting into clinical research activities as seen in this study. Unfortunately, information regarding the racial and ethic identities of the COE participants were not collected, preventing an assessment of the direct impact of recruitment strategies on racially, ethnically, or culturally diverse persons/groups.
The weaknesses of this study include the specific nature and design of the study interventions. It is possible that alternative recruitment targeting strategies for both the PCP and COE arm could have resulted in different outcomes. Although CME courses that focused on clinical trial participation may not be effective in achieving overall recruitment goals by targeting the PCP, it is possible that direct physician-to-physician contact, repetitive contact, or other strategies may have been more successful. It is also possible that courses covering different topics or approaching the issues in different ways may show benefit, although we think this is unlikely given the overall educational effectiveness of the presented program detailed in Table 2 .
Another inherent weakness lies in the imbalance between the actual number of participants in each outreach activity. This may reflect the different advertisement and promotional outreach for each event. Direct mailings of invitations for the PCP event (n = 300) were only half of that in the COE event (n = 600). The COE promotion also included a television spot and article in a family magazine that was not included in the PCP promotion, and this may have influenced the absolute number of attendees for each event. Despite this imbalance, the more limited number of PCP attendees actually care for a larger number of normal elderly and persons with AD than attended the COE program (n = 4538 vs. n = 250), suggesting that the magnitude of effect of each intervention should have favored the PCP arm 18-fold. This was clearly not the case for the main outcome measure of recruitment into clinical trials activities.
This study outlines a framework for the rational evaluation of recruitment strategies for AD clinical research trials that has not been previously explored in the literature. Although past studies have relied on marketing groups and consultants that have extrapolated on work carried out in other spheres, it is clearly time to begin to evaluate the effectiveness of such interventions using rigorous scientific methodology. Optimizing recruitment for clinical research trials in AD is clearly a work in progress. Shared discoveries in this area, as presented, will facilitate future AD trial recruitment efforts and ultimately propel AD drug approval forward as we move closer to a cure for this devastating disease.
